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The aim of this research was to develop a system for producing crops, namely rice, maize, wheat and saffron,
that is economically profitable, environmentally safe and socially acceptable, and to map crop types and water|
requirements over small irrigated fields in the Khost Province of Afghanistan. The objectives were to find
highly suitable (S1), moderately suitable (S2), marginally suitable (S3) and not suitable (N) locations for these
crops using geo-information technology, and to study the influence of various physical and socio-economic
factors on these crops.

The methodology for the first part included: data collection and database creation, physical and
socio-economics land suitability evaluation and hierarchical organization and the analytical hierarchy process
(AHP) application. For further analysis of physical factors, a special purpose soil survey was conducted where
53 soil samples were collected from different areas of Khost Province. The required laboratory tests for
measuring soil pH, salinity level, organic matter contents, and N, P, K, and texture class identification were
performed at Shaikh Zayed University and Kabul University laboratories and the results were placed in
database.

To measure the importance of individual limiting factors both for physical and socio-economics suitability, the
AHP was performed based on the ideas of 80 experts for physical suitability from Afghanistan and Thailand,
and 60 experts and 100 farmer’s ideas for socio-economics suitability evaluation only from Afghanistan.

The Khost province of Afghanistan faces scarcity of water because of immature agricultural water
management. Neither detailed information on agricultural land cover for specific crop types are available, nor
are crop water demands estimated. Satellite remote sensing is a powerful tool for monitoring crop areas and
estimating water requirements. However, small fields in the Khost province make field-level analysis using
satellite challenging. In the second part of this study, a crop-type classification was conducted by NDVI
time-series provided by Sentinel-2 satellite images with 10-m resolution. The accuracy assessment using 1,804
ground-truth data indicated the crop classification was successful, with 90% overall accuracy. The accurate crop
information enables us to estimate the crop water requirements of the agricultural region, with the spatial
distribution. Crop water requirements, which are identical to field evapotranspiration requirements, were
estimated by referencing evapotranspiration computed by ground-measured weather data and by determining
crop coefficients, determined by interviewing the local farmers and literature. The resultant map of crop water
requirements is the spatial representation of field evapotranspiration requirements, which is expected to
contribute towards future advanced irrigation and water resources planning and management in the Khost
province.

Maps of crop types and water requirements for rice, maize, wheat and saffron, generated in this study;, illustrate
suitable places for cultivating those crops that are economically profitable, socially acceptable, and
environmentally safe. A procedure for land suitability evaluation presented in this study could potentially be
applied in all other provinces of Afghanistan, so that conseguently, the land areas around the country would be
used in an economically profitable, environmentally viable, and socially acceptable manner.
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Fishery is an important industry closely related to lifestyle in Japan but domestic production and
consumption of marine product decreased in recent years. To recovery them, it is necessary to achieve
“sustainable and stable production” of marine products by improving aquaculture techniques and to
promote the consumption of domestic marine product. These issues require evaluation of the
marine-product quality. Chemical components of fish tissues have various effects on a quality of marine
product. For example, fat-soluble vitamins and fatty acid are known as functional components found in
marine product, and purine and pyrimidine compounds (PPs) and biogenic amines (BAs) are used for
evaluation of freshness levels of marine product. For analysis of them, high-performance liquid
chromatography (HPLC) has been widely used. In this study, the author focused on PPs, vitamin A and E,
and BAs as functional components of marine product and then developed the new and efficient HPLC
methods for them. Furthermore, the author evaluated the growth and nutrient of eels which were cultured in
hot-spring water by using the developed method.

PPs are essential for evaluation of freshness and taste of marine products. Adenosine 5*-triphosphate
and its degradation compounds are used as freshness indicators: K value (for fish) and Xt ratio (for marine
invertebrate). And nucleotide monophosphates contribute to umami taste of food. In this study, the author
developed a HPLC method for simultaneous analysis of 11 PPs which are related with K value, Xt ratio,
and umami taste of marine product. This method showed good separation and reproducibility, and could
evaluate freshness and taste of various marine product such as fish, squid, and canned crab.

Vitamin A and E are important as marine-product nutrient. Vitamin A is found in fish liver as ester
form, and vitamin E exists in fish muscle. Furthermore, eel contain vitamin A not only in liver but in muscle.
These vitamins are respectively determined after saponification followed by ultraviolet-visible (UV-VIS)
HPLC; These methods cannot separate ester form and free form of them, and UV-VIS detection has lower
sensitivity. In this study, the author developed a rapid and high-sensitive simultaneous analytical method for
vitamin A and E using fluorescence HPLC without saponification process. This method could separate
vitamin A and its ester and vitamin E homologues in easier procedure with enough separation and
reproducibility. Using the method, the author determined these vitamin contents of various samples: fish,
seeds, nuts, supplement, and cosmetics.

BAs are found in marine products and fermented foods. BAs increase along with degradation of fish.
Histamine causes fish poisoning, and other BAs enhances its toxicity. In contrast, low concentration of BAs
shows various physiological functions in live organisms. Multiple BAs have been analyzed by gradient
HPLC methods but gradient method has lower reproducibility and stability of chromatogram than isocratic
method, and requires interval for flush of column after each analysis. In this study, the author achieved
simultaneously separation of seven BAs and flush of interference substances under isocratic condition.
Furthermore, the author showed deterioration speed of three fish species and the BA contents of fermented
food by the method.

In terms of evaluation of the cultured-fish quality, the author determined the growth and nutrient of eels
which were cultured in hot-spring water using the method developed above. Eels cultured in warm water
show high growth and food intake but, in Japan, the temperature of river water falls below 15°C in winter,




F1)

(*2)
(E3)
(*4)

and eel culture in Japan requires energy cost to maintain the moderate water temperature. In this study, the
author used hot-spring water as culturing water of eel, and compared the growth and nutrient of eel between
fresh-water culture and hot-spring water culture. Hot-spring water used in this study has about one-third
salinity of sea water, so the author supposed that the quality of eel might be affected by hot-spring water
culture. However, the growth and nutrient showed almost no difference between fresh-water eel and
hot-spring eel. These results suggested that hot-spring water culture have no harmful effect on the quality of
eel and may reduce energy cost to maintain the temperature of water.
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Nowadays, human beings are living in the modern world and the communication technology
is highly advanced. The radio wave from the various kinds of the antenna are propagating around
us. The radio frequency is the electromagnetic field that can be absorbed by the human body.
Consequently, the increasing of the absorption of the electric field may lead to the adverse health
effects on the human tissue and cell. Radiation of the wireless devices are very important issue to
the public, so that FCC (Federal Communication Commission)'s approval is needed to produce
and sell the wireless devices. The specific absorption rate (SAR) is a useful tool to measure the
radiation effect to the human body. According to the FCC safety guideline, the allowable SAR
limit is 1.6 watts per kilogram (W/kg) over one gram of tissue. In this study, the SAR and the
thermal radiation effect to the human head from the cellphone’s antenna are investigated in the
tissue-based analysis using the numerical calculation approach.

The human's head is structured as layered based model. The six tissue layers of the head are
skin, fat, bone, Dura, CSF (Cerebrospinal fluid) and brain. The Finite Difference Time Domain
(FDTD) Method is applied to calculate the electric field absorbed by the human's head tissue.
SAR is calculated from the resulted electric field. The Bio-heat equation is used to know the
temperature inside the tissue. In the computing scheme, the analysis of the two-dimensional and
three-dimensional approaches are considered. In the two-dimensional formulation of FDTD, the
propagation nature of the electric field from the point source is investigated in two different
polarizations: Transverse Electric (TE) wave, and Transverse Magnetic (TM) wave. The human
head for the two dimensional calculation is circular cylindrical structure. For the computing of
three dimensional based scheme, the radiation of a dipole antenna to the spherical structure of the
human head is examined.

Chapter 1 introduces the general background of this research. The modeling of the human
head and the dielectric value of the tissues are explained. And, the issue of the numerical
calculation, the motivation, and aims of this study is described.

In the Chapter 2, the related works of this study are reviewed and discussed by comparing
with this study. In which, the method and results of the other study are explained.

Chapter 3 is related with the two-dimensional approaches of this study. The theory
background of the two-dimensional FDTD and its step-by-steps calculation is written including
its SAR equation for each polarization. The two dimensional calculation of the Bio-heat equation
and the thermal properties of the tissue are also mentioned. The distribution behavior of the
electric field, the local SAR and temperature is presented. The results of the local SAR and the
temperature rise in two different polarizations are compare and discussed. Additionally, the
results at different position of the antenna and different incident power of the antenna are also
examined. The issue of the FDTD calculation is also discussed. The temperature rise of 0.15 °C is
occurred at the TE wave for 4 millisecond exposure time.

Chapter 4 contains the three-dimensional calculation strategy of FDTD and the bio-heat
equations. The various ways of the SAR calculation schemes are described. The results of the
three dimensional calculation are discussed by means of the FDTD parameters and the exposure




time. The comparison of the distribution nature of the SAR in the two-dimensional and the three
dimensional approach are discussed. The unstable local SAR results are shown and the 1 g SAR is
calculated from the average electric field. By using the 1 g SAR, it can be free from the effect of
the FDTD cell size.

Chapter 5 concludes the results of the SAR and the temperature rise of the previous chapters.
The CPU processing time of the two- and three- dimensional calculation are compared. The
future works of this study is also explained.
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